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PURPOSE: To execute the saving and returning of a register at high speed at 
the time of interruption and restarting of a processing, by providing a group 
of temporary registers having registers that can be saved and returned on the 
Inside of a general-purpose processor MPU. 

CONSTITUTION: Addresses indicated by a program counter and a status register 
PS3 are outputted from an address bus control circuit 13, and the content of 
the addresses is read out from a main memory by a data bus control circuit 
12. An arithmetic control circuit 11 is operated by the instruction and the instruc* 
tion is executed. A nest control register 4 controls the designation of the group 
of registers at the time of saving and returning operation of a group of tempo- 
rary registers 9 and an internal register 1. Thereby, for the nest that can use 
the register group 9. saving and returning operation of the register 1 is made 
by using the register 1 without using the main memory, and by using the main 
memory only when the register group 9 is filled up. 
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Partial translation of JP-A-62-262146 
^^An embodijaent of the present invention is shown in Fig. 1. 

Fig. 1 shows a construction of a data processing portion 
in MPU which is characterized in that a plurality of internal 
5 registers identified by 1 are arranged as set forth in the 
preceding section, a word length of which is 32 bits or 64 bits. 
iMhile variable depending upon a type of MPU, there are some 
data processing portion, on which sixty- four internal 
registers are mounted at the maximum. Number of the internal 
10 registers to be mounted tends to be increased progressively. 

Numeral 2 denotes a special control register or the like 
characterizing an architecture of MPU« Numeral 3 denotes a 
program counter representative of execution address of 
instruction and a status register displaying and controlling 
15 result of calculation, mode and so forth. In general, the 
program counter and the status register are common for any MPU 
and inevitable. 

Operation of MPU is to output an address represented by 
the PC 3 (program counter, indicative of the address of 
20 instruction) from eui address bus control circuit 13, and the 
content of the address is read out from a main memory by a data 
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bus control circuit 12. By the instruction, a operation 
control circuit 11 operates to execute the instruction, in 
addition, the operation control circuit reads out the 
instruction and controls all of operation in MPU including 

5 execution of instruction. Transfer of the internal data 
including address information, calculation data is performed 
via internal bus 10 of MPU, Execution of instruction includes 
operation between internal registers of MPU 1, operation 
between an internal register and the external main memory, and 

10 within the external main memory. The resxilt of operation is 
reflected in the status register 3. Next, when an instruction 
is completed, the content of the PC is increased to indicate 
an address of next instruction to read out the instruction from 
the main memory. Thus, instructions on the main memory are 

15 executed sequentially. 

Discussing the operation with reference to Pig» 2, in 
normal process 1, the content of the PC is read out from the 
main memory in instruction fetch. The fetched instruction is 
executed in instruction execution. The result is reported to 

20 the status register or the like. 

Exception process represents the case where flow of 

2 
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program execution is varied. Namely^ the program counter 
indicates an address other than the address of next instruction. 
In this case, event judgment and detection in the normal process 
1 indicates variation of the program, such as jiimping from a 
5 routine 1 of Fig. 4 to a routine 4. 

Operation of MPU is to sequentially execute instructions 
by increasing the value of the PC during execution of the routine 
1 of Fig. 4. An example of event 2 is that upon svJb-routine 
call or execution of exception process, the operation control 
10 circuit 11 of Fig. 1 forcedly veiries the value of the PC 3 to 
shift execution to necessary routine. In this case, in the 
routine 1 of Fig. 4, the internal registers of MPU 1 are used 
in an unrestricted manner. 2y.so, routine 4 of Fig, 4 is also 
not possible to restrict use of the internal registers of MPU. 
15 Accordingly, before execution of the routine 4, it becomes 
necessary to save the internal registers of MPU 1. Concerning 
saving of the internal registers of MPU, number of times of 
nesting (use of internal temporary register) from a nest 
control register 4 of Pig. 1 is counted to control number of 
20 times of use of the temporary register portion. 

The internal register of MPU 1 of Pig. 1 operates with 

3 
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taking glLI of registers as objective for calculation and is 
capable of operation between registers, between a register and 
the loain memory. The result is reflected in the status 
register . 

5 Tenporary registers 9 do not operate with taking 

operation instruction objective/ and are registers which can 
be read and write , to be used for texoporarily store data as 
simple registers / namely a copy of the internal registers of 
MPU. Next, operation of MPU upon sub-routine call or internet 
10 is shown in Figs. 5 and 2, operation for restoring (return 
instruction) is used for operation of nesting of the program 
is shown in Fig. 3. 

^en the program executes a routine 1 of Fig* 5 , a demand 
for process modification to the program 4 occurs . In this case , 
15 the processing apparatus executes preparation for jumping to 
4. Namely, a process 3 to return to produce a copy of the 
program counter 3 indicative of the address and a copy of the 
operation result storage register upon application of event 
and the status register. In case of general MPU, an address 

20 of destination to jump is calcixlated by execution of the event 
or sub-routine call instruction, the contents of two registers 



are stored in the xaain memory indicated by a stack register, 
a stack pointer is shifted by an amount corresponding to the 
stored addresses to juxop to the leading address 4 o£ Fig. 5. 
However, in this case, execution o£ instruction from the 
5 leading address 4 is shown in Fig. 1. Saving of the internal 
registers in MPU 1 is not performed. If the internal registers 
are to be used from the routine of the leading address 4 of 
Fig. 5, saving of the registers used by the routine 1 has to 
be performed. A© set forth above, MPU having a large number 
10 of general purpose registers therein has instructions for 
saving and restoring of the internal registers, in general. 
Namely r those methods are to save all of the internal registers 
or the designated registers next to the preliminarily saved 
PC and SR in the address on the main memory indicated by the 
15 stack pointer. Naturally, when a large nuniber of internal 
registers are present and preparation of the program is 
performed by a high-level language, use of the internal 
registers or the like cannot be known by the program. 
Accordingly, every time of variation of flow of the program, 
20 coinplete execution becomes impossible unless all of the 
internal registers are saved." 

5 



'M, BRIEF DESCRIPTION OF THE DRAS7IN6 

Fig. 1 shows an illustration of a construction of an 
embodiment o£ the present invention; 
5 Fig. 2 shows a general operation flow upon switching of 

program of the present invention ; 

Fig. 3 shows a general flow of a return instruction upon 
returning upon switching of the program of the present 
invention; 

10 Fig. 4 shows operation of general program switching; 

Fig. 5 is an explanatory illustration of nesting 
operation and register saving operation of the present 
invention; and 

Pig. 6 is an illustration showing general construction 
15 of general processing device." 
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